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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable voltage of an accurate 
value with a low power consumption. 

SOLUTION: Divided voltages Vdl to Vd4 generated by a voltage division 
circuit 23 are amplified by corresponding pairs of P-type driven operational 
amplifiers 241 P to 244P and N-type driven operational amplifiers 24 IN to 
244N. Output ends of respective pairs of operational amplifiers 241 P to 
244P and 241 N to 244N are connected to common output terminals T1 to 
T4 through corresponding transistors Tri to Tr8. A transistor control circuit 
245 alternately turns on/ofF two of transistors Trl to TrS which are 
connected to each of pairs of operational amplifiers 241 P to 244P and 241 N 
to 244N, and then, output voltages of P-type driven operational amplifiers 
241P to 244P and those of N-type driven operational amplifiers 241 N to 
244N are alternately selected and are outputted from terminals Tl to T4. 
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— 2 4 4 P <!: NSWSnT^Jt'^r >'3?"2 4 1 N~ 2 4 4 N 
i:<73jtfJ«-r5^-Cififfl-rs. 2t"--^r>':;^2 4 1 P-2 4 
4 P. 2 4 1 N-2 4 4N(0«-5k^OttJ:^«f^, 
h^V'^^^J^iJ'T r 1-T r 8 LT#t?iiottJ:t;iSB^T 
l'-T4lc«fiS*tvrv^S. h^>'t^:;^i5^MffllIfiIIS2 4 
5li. :^^r >^:/2 4 1 P~2 4 4 P, 241N'-24 
4 N^O^>tt}c!geg^n)t 200 h ^ Vi>;^i$'T r 1 ~ 
T r 84r3if5:{c;tV ■ >f7LT> P SSg»0;^^r 
2 4 1 P-2 4 4 PC0H5i?ttai:NSSg«iO:^'<r>'y 
2 4 1 N~2 4 4NOffiABJEi: SrXJKcSiR LTiS^ 
T l'-T4d»fca^|-f-eo 
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iro^-1'->'^tA'f,«)5)<;^it«.miwiii!iI[5l!^t. p-T 
fitfgalB 2 o*i*i3B^ i: nm^ifiAmi^mSiis ixlttS 2 o 

gaff 1 o;*^ 5'f^tflfl«BlR205>^-r S'^roa|->'*fcl4;t 

m8a«[««> « 4*^ff)«|Si:/Sid» t> « ffl ^ n JS: 11J;^7*B t , 
K?^SiJ-ffi EIK*' b * 5 C i: «:<tSaS t -r ■£ IS 1 * 

S C i: 1 *fcJ4 2 Jc|H«<7)ttai!K 

S. 

fl5ftBigffi^lftl4miB»£ElElS8»^ J; "5 ^>flE^Fi^;t«j6fe<D^)• 
3 ^ ftili 4 k:|Btt(^S2K|;S. 
[0 0 0 1 ] 
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[0 0 0 2] 
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[0 0 04] L;6»u, PS. Nl!^Sij(7)yi-'<r 
20 [0 0 0 5] sfc, ma^mffi»cffi^ufcmai«rtii;ti-r« 

r<OA*4Siai{c«i!?SSt8 i~8 4«r^giW-t-5ci:{::J: 

30 "3. PS9Z®)(7?:^'<r V7'OA;^f«i!!:«rPM«S»co;r--« 
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[«8^;6<J5?*UJ; 5 t-rs8tMl 13 7 Ic^-^S 

amseii, PSK«iro:<-'<r>-:/i:NS!B»w:^-'<r>' 

■:^-€rn-enroA^}i»iRi{c«iffi$nfct»i^sa:8 i~8 4 
— »<ops^IBalro:^-'<r>'7'^:Nffi!^K»tf>3^'<r 

[0 0 0 7] Lfciior. tt&jfeosjisigr-ii, ^(O'S. 



3 

10 0 0 8] 

Siw;^^* yf'fcOTia^2(7>^^-<' yf^tirssjauir^-;* 

[0 0 0 9] z(7>mf&\zjnx\i. fSKoismm^tmz 
ciwfc*. sioii*siii^tsi2i7>tititiii«ta5iife^uig 

lOtailElK i: « 2 wifJIBlHlgSoaj;^***^- -< ^ 
[0 0 10] iOSj!S$ISOSi3E«:t^St Lrii. H 

?Sfft5R^<D«5iSg*t««rm)!J:^ <7 © C i I' J; ►) tfll2« 
05>fiEIil^8^>5l/M4*ffiilKft^^^5c:^:«cJ; ij. 



(3) *!H»I U 0 0 - 2 0 I 4 V 

[ 0 u 1 1 1 

j: 5 1^. -jg*/-'^--'!' I , ma^ne 2 , ^f k 7 ^' ^< 3 . ?ij 
--utt, *fr6jurgag$tifciBiro««tm2«>«tR 
1 m2.7)Sffi^c?lJ*|6)^ceas^i^fc1S»<"^t■©•m^i 

10 0 12] eiKs^e 2 mz 5 1-, #£E[ei 

20 %2 1. lg4illB&2 2, ^>£I11S&2 3, tti:^tBlS&2 4;d> 
ffiV4, V3, V2, VI (V 4 > V 3 > V 2 > V 1 ) 

t. «*®ffivo (vi>vo) SrijSL, tf F7'r-'-5 
3 RVm K 7 'f fctllciJ&-t-S. 

[00 13] #aialK2 114, «aSlffiffVDD4-ffl;t)-r 

5«S^2 1 a , n.m-.2 1 a d» tj ttJ;tJ ^IxfcSil^Sff V D 
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[0014] iii|iII51ii& 2 214, ;<-'<r>'7'2 2 a iSSt 
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^iSEmffV p ^?l-'<r >'7'2 2 a OSMt LT, 
f>Wiii&^tl€>S*imffiV r e f (R a + R b) / 

R btejcifiiSL., mmi^fzmmm.E.v d 4'k^s.^m2 

[0 0 15] i^S.m^2 314, SStR 1~R 4<Ol£^JIil 
a8*>t3«fi)t$ll, iiifi[HlK2 2d»t,«t$&$ixfcli*I®ffi 
Vd4«rSStRl~R4tcJ;i?iJ-ffiL, ^J-ffiSflEV d 1 
~Vd 4SrH}*|51»2 4Jcet#&-r5. 

[0 0 16] tli*lHl*&2 4 14, El 2lc;g^-rj: PS 
Sgtil(752t-'<r>7'2 4 1 P~2 4 4 P, NSiiKffiltOsI-^ 
7'>'7'2 4 1 N~ 2 4 4 N. h 7 Vv':^ iJ' T r 1 ~T r 
8. h9>i;'JX:J'»JffllllIK2 4 5S.tJ«-f W^-j? 2 4 6 

~2 4 9d'f5«fi)(;$n5, 

[0017] PS^S^l(752^-<r ^■^2 4 1 P~2 4 4 P 
14. »flEl2l«82 3*>be<f*&$4xSi>ffiS/EVd l~Vd 
4<?>5t>, MrtS-rSdJ^ffiSffVd l~Vd 4«r*?Jl»lc 
ie«LTffl;f?i-5. p^S»i<o>i-'<r>':/2 4 1 

50 P~2 4 4 PJC— *1— lC*t)t£;LTNMffi«l<0;*-'<7'>'r 
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r>y24 1 4 4Nli. ^>£i:a?8 2 3 7b>hm^^^ 

[00181 hy>'i^'^^mm\in&2 4 6\^. i^trnm^ 

1 0 0 KH z ) P J/ ^ftfl *:^ a 5/^5^ 9^ 
>'C Ltcni;jD-r2>o h^V^^^^J^Tr L-TrS*^, (fij 

^J'Trl, Tr3, Tr5, Tr7l^, mgSSfecO— « /C^ 

(Kw-rv) ^^>t^f££:-r6;t-<r v:/2 4 1 P'-2 4 4 P 
otli;^j«(c«fig$n, fliiJJS (y-:^) iJ^^tlS-f SdS^T 

IC^gJ^^nri-^-So h^>'v>;^i5'T r 2, Tr 

4, T r 6, T r aii, mi^SS(7>-iiffi ( KU-Y^) ^^^t 
f£:-rS:?h^r >':/2 4 1 N~2 4 4 N(Dm:fjm^^m^ 

[00191 ^ >'y<-^ 246 — 2491^, -t^OA;^* i^t? 

ur h 9>'v>;j^<5ra»[m^2 4 5 ^^f^^j^^ns n y 

^ff#(?5l^-</U^SIsLr h^>'v^;^^^T r 2, Tr 
4, T r 6, T r 8iC#t*&-f ^. 

[0 0 2 01 01 i7)fT K^-f^-^a tt, tfltS^^-'^'-t^/H 

[0 0 2 11 ?UK^-</Mfi, ?«B^B^^/^^>/H toft-g- 
«ffil 3(c«JBg$n, m25'iSe2*>ib^ite$ixS««<7> 

^V'i/fflWft^fctSoTfi^affil 3«cff#Sffi«r31»D 

[0 0 2 21 mmm^^i-i. n h^y^^o&v^^i k^-t 

/Mco»if^^{4:4-«®-r5o frK^-f /O^^iJ 

K 7 ^< 4 Jc^aEmjE ^ ft «r ta* -r 6 «> O iS' 

[0 0 2 31 !55:{;^, -<DXo{^mfA^titz.m^B^^^m: 

coKif^sriftMr^o s 2 coma^s^e 2 0^25 2 1 a 

W^^tt^SjKmffiVDDrt:, #JEB2 1 b{w J: 

fl-ffi«i3EVp ^ LTtiitilslK2 2(cW*&$n6. ti 
♦10^2 2 J^, *iffi[51K2 ld»q>#t*e$n6#iE«ffiV 

p*:5r-<T>'r2 2 a oajpsi: ur, ^m^hw^m^ti 

-SSmSiEV re£«:(Ra+Rb)/R a (St^ii*! 

it««/£Vd 4 t LT»a(5IK2 3Jc:W*&i-6. » 
i£[»]K2 3t^. lg4B[lK2 2d^^^^$ixytiitSm£V 
d4«:»«:Rl'-R4JCj:»?5>jEL, »ffi«ffiVdl~ 
V d 4 LTta:^®K 2 4 KmH^-r^. 50 



mm 2 0 0 0 - z i) \ 4 / 
[0 0 2 4 1 ^2m\\')}\^m'z 4 CO h t7 v-:;^^-;';fiijtaii9j 

V ^ fSfh^' y< LtcRUiO 1- . h v Vv^^^J' 

T r I -T r 8 cOtJ V ■ ;=4 V «:»J ^'f S« r.HiCj: »? , 

-i^^(?:>v^im%oyj^-<r 2 4 i P'-'2 4 4 V(nmJj 

N^•l^l^SlJ(7:>:5^'<r >'V^2 4 l N~ 2 4 4 NWttiyj 

[0 0 2 5 1 mxM. ^>££®/EVd 3^lH*fti <S-^|(7) 
P*!SKib<7):?|-^r :^-/2 4 3 P N5iSgKi<7):^-^r 

^^n-S h y Vv^^A^T r 3 ^ T r 4 I'tJV LT iSfiL^CiSi^- 
T 3/)^bmjE*ta;/ji^'6, 

[0 0 2 6 1 mxSLfcJ: PSSgWiCOyj -iTvr 2 

4 3 Poai;fjm/£J^mMm£E{il{c{Mf&LTi??< /^^^f^iJ 
t'^h^). \^mm%(oyt^ri^V 2 4 z^nv y:y vm.E. 

mm(r>^^ri^^2 4 3 p i:NS!|g«n?5;^^rvr 2 4 

hyl^i^Ts^T X 3i:Tr4 
«>, PM»2S<I<7>:^-^T>:7^2 4 3 POttl:;'3®Ht NMIK 

®i<^:^^r >':/2 4 3 Ncr>ffi;^3^st3d?¥i^fk:^Kfc@ 

[0 0 2 71 K^>r/<3tt, »jfflisia5d>fe*«&$n 

i-v4(Dq:id>ba^/^ifeaEmff^^fxb. i^iRt^ffi^/) 

Sr. #N3ltR*tfl|i75j^^S«ii 1 jc*>f5}6^C*?)^a?>t5nfc 
[0 0 2 8 1 ^IJ K^^^MI^, -w^$n/!:®«m^(c^* 

oT, «i4lSii£V0 i:Kib«jEV 1 -V4<7?c|^;5^e3a^ 
/jifS*«ffi*:3StRU. ftiJWSSfiSJ&^b^^^^J^-Y^ Vi/fS-g- 
[0 0 2 9 1 ccoj;5{-Lr, «^*:^/^^^/H COjIK 
iftlico^fiSffil 1 ^ff#a«l 3^(^*;^r3£«$ix 
^ MIR «fS-ii-{wii& o fcWfii * Sc^-f 5 • 
[0 0 3 0 1 ±a?Uf:iJ: cco^!«oS:igiJSgl:i. 

[0 0 3 1 1 itz. z<D^m(om,mmmz.xti\:i. 

>'v?>^^Trl, Tr3, Tr5, Tr7^Tr2. T 
r4, Tr6. T r 8 tSSIC^ #iTl^5(73r-. 

at?«j«jtc«fis$:nfc-^(opssg«i02t-^r n® 
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[0 0 3 2] Z(7mm%\&Az.XMX. m7{:.}T< 

[0 0 3 3] /ir*5, ::<7>«9jrJ:> .LaBSias<7);g«R(cpr^ 

[0 0 34] ±|2ia§F!CJi, 
B2 4 5**btti;f3$nSi5rn 5;:5rft^(0^jgjg[|j:l q 0 

o ffi;^ ^iE <^ N r t7:i ^EE ^: 25^ 

^ny^ft#<o^iK»|j:i oOKHztcPf^^n 

[0 0 3 5] ±I5Si^r-(^, h^^^^:^;^^^^ r i 

ixTl>;fc:« Ld*L, h ^>'i^;^i5^T r l—T r 8(7>«fi)c 

rta;^?lfilg8 2 4*>t>fcb>3^tv5cr>T^ixl^, ttSl^aSS 
^ti"e*>So h^>'^:>:^>J'T r l-Tr 

[0 0 3 6] <^*5, 0 2COffl;t/(llK2 4^PS/ig«i:t^ 
T 2 4 4 Pt NSSg»:t^r >"7^ 24 4 NRXJ^ h 9 
>^i>;^^T T 1 tT r 2^>ib«fi)c$ne0SSf^, i^I^^ 

8S2 STii^tj^^^^tis^^ffiSmv d 4;^^-h^>s:^url^ 

[0 0 3 7] PSKi!l<7>7^^r^^:/2 4 1 P — 2 4 4 P 
ClffiJSc^nfc h^>'v^:^i5^T r 1, Tr3. Tr5, T 
r 7 ^NSiPtt<^3|--<r>':/2 4 1 N'-2 4 4N{cS^JBi 
h^Vx^^J^^T r 2. Tr4, Tr6. Tr8^ 

LlV BP*?. hy>'i>:^^T rl, Tr3. Tr5, T 
T 7 i:^±lz:ty i^tL^^. h ^V'v^;^^ T r 2, T 
r4, Tr6, TTSi:;t>^'^. h7>i^J^^Tr 
2, Tr4, Tr6. T r 8 Sr^^JC;^^ $ -^fc^lC, 
h7Vv^;^^Trl, Tr3, Tr5, Tr7^:^>'d: 

[0 0 3 8] Z.<OXo^J:VJit\Z.i'jtl\t. -5tf(7>PSl5g« 
<r>i^^r:^^24 i P'-2 4 4 P<otB;tj«Si: nSSKKkjo 
:t'<r>'r 2 4 1 N'-2 4 4 NOa:t?ASd?«Bi^^T 1-T 



2 () 0 0 - 0 1 4 / 

[0 0 3 91 .ia)MSP»if^S:ll5?.i ^iyti^>ir.l4, Wx. 

1, TrS, Tr5. T r 7 00^- h «r^*i£ fthjjt?:) 
n V-OCL 2) {C^V>V^;^ 
:5'Tr2, Tr4, Tr6, T r 8 oy— h 

-5o Vv>;^r^lftJffl](BlSS2 4 5 14, t^'J:tl^, ni 5/ 

Lr75^?3. n 5/ ^ L 1 {s'/n-Y 

^9>i^:^^Trl, Tr3, Tr5, TT7(0:t>t 
h V^v^i^^T r 2, Tr4, T r 6 , T r 8 (T):;*-^ 
(nmi^. ±X(Dhy>'i>:^i^^>i-y^'\±^:itt^X'^ 

ffiiriR l~R4^Kii^^:^^^#fI^iJ^i^r 

i^r. ajRjgfi(Z)#BE{HiK 2 1 , ti*ii5iss2 2&t;jm>j 

J(? lilS&2 4l4, El2(C^-r«*^3^«WJC|^-0«fiR-efc 

[00 4 1] 0 3 IMSS 6 314. ffl;t7[iI5S2 4 

5>flEmiff * 5 ifc ai> S: « X 6 ^ 
V-T^Vf-C l-C 3 t . ii*itHlJI&2 2;?>^b#*^)^^n-6ii 

♦ISiEVd 4icJ:i:)S;^;d^^S;^ti, m^^^Sffl^r^-T^ 
>i^c 1-C 3{::S5«-r^e^^«:31«^6M^iUKffl3 

>"7'>'i^cc 1 1 , e^a^»affl3>-7'>'i^c 1 -c 3 i: 

4<7 • :?h:7SrMffli-r6»JEffl^^ y f^ftiJ®lH]SB6 3 1 

[0 0 4 2 ] ^>fffflx^>r i/5^*JffillH]8S6 3 1 (4. *-f . 
-?<>r j/f'SWl SW2 Sr;tvL. SW3~SW8^;^ 

•r^i^c 3 tSrii:?iji::®fiiLr. sjev d 4 -^^saf 

50 [0 0 4 31 »cfc, j/f'SWS i SW6 Sr:*-VL, 



swi — sw/i, SW7. sw8^>4-yLr, 

ffl =j v-r v1^c c 1 i mw^fsm >ir c i (0\Em 

[0 0 4 4] Jj^JC. s/-::^^SW3 ,L' SW4 ^::5j->'L, 
SWl. SW2, SWS — SWS *::^7b-C\ fi'lKfiUS 

[0 0 4 5] ::cr>j:5?t. y ':?^swi ~sw8(75yf 

«^t«affl=»>'7^>■!^c 1. C2. caiiekigtcs;®^? 

flEVd l-Vd 4 25^W*{ilK2 4lcffi;t?^i'i-5o 
[0 04 6] mt}^»2 4(Dhyl^i^:^^mm\Bl^2 4 
S\t. ffimLti^oiC. h9>i^:^^T r l-^T T Si: 

yt> • :ty-r^W}i'^i: 1 0 0 KH z mst<r>^m&mx'm 

f?i£fo CtLtcJ:t?, -M(OPmmWii(D:t-<ri^':^2 4 
1 P'-2 4 4 POtH:^?aHiNMSB»l<7>;^'<TV7'2 4 

iN'-2 4 4NOtli;tjttEE^d55p*9ft:5:ti. mm<7>mW} 
«ffVl 1 -Vl 4A^«S^T 1-T4;«>*f5ffi;^?^ix5« 

[0 0 4 7] z.(DXvfj^mmz.xi^\t. mmmmt. m 
mmmEbv d 4 ^^js Lris«:o»ffimffiv d i - v d 

4«:^^-f6o Z.<r>ti^. m2(om^<oW^%mL2t\^ 
«Lr. E2<7)i>ffi|g«iR l-R4S:fiiiLrSKtu5« 

[0 0 4 8] --^i7)PSiJiK»i605^-'<r Vy^coiU;^ 

[0 0 4 9] iffiiSM-ei^, ®iig-*gg2ti, 

tii^itt^. 5>ffE^2 3<Sr.Sv>-r> ^ffSKlcj; 

[0 0 5 0] ttjBSSfitt, m^it. m4\z.7^ 
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ONi. hv>v^:^^Tr9. Tr iOi, ^' i^/^— -^^ 

2 5 0 y.^m^^o 

[005 L ] #£H(5lK 7 X\t. Ii\tl\9m7 2 \C^&f&Bi 

1 1 -c I 4 ilS#a^iX-:^>'7^> t^CC 2co«efiEB9{gSr 
s^f^SWll-SWi 8iir/>^^ self's 
W j. X — SWl S(Oyt> • :!r7SrfW19^-^*n£;ilJ:^-f 

rcSEEV 2 l—V 2 4 (V 2 4 > V 2 3 > V 2 2 >) t 
MEEVddtV2 1 ( V 2 2 > VDD> V 2 1 ) 4-tH;t;i" 

[0 0 5 2 ] Y rx^»W[El58 7 1 1 li. * -r. 

;^-r$/f"SWi liswi 2 Sr;?|-> mS^SiEVDDi 
^ £?|ia/iV2 1 {=0V) ^m^JSiS^i^T^Vf-CC 2 
tcPflj&DL. S««Tt3>''7'>'i^CC 2 3&5«5(f VDD-V 2 

[0 0 5 3] ^Sffl^^ iy^*JiaJlllS&7 1 1 1^, 

s^^swi 1 i swi 2 *;^>^ L, ;^^ix^swi 

3 i SWl 4 4r:?t->'L, nn9St^=' >f>"9' C C 2 

1 2^ite^iJtc«JSg'r^>« ^iEffl^vx:^i^c 1 

(T^ffiffl^iVjM)- V 2 1 -efci? . fl-Hffl^VT^^i^c 1 2 
\t. (JJ^2 • (VDD-V2 1) T^^ft^nSo 
30 [0 0 5 4 ] #ffffl^>r y^M«SllH]^7 1 1 J*, 

J?^^ S/^SWl 3 i SWl 4 «r:t:7 i^-f j/f'SWl 
5 t SWl 6«r2h>L. m^^iS3l^3>'7='>"9-CC 2 i# 
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